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(71) We, Cuixigan Inc. A 
of the state of Delaware, United Stales of 
America, of Northbrook, Illinois, United 
Sitates of America, do hereby declare the in- 

5 vention, for which we pray that a patent may 
be granted to us, and the method by whach 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 
The present invention relates to a water con- 

10 ditioning apparatus. 

The present invention provides a water con- 
ditioning apparatus winch wiH continuously 
treat impure water and score the purified treat- 
ed water for any intended toe in the home 

15 or other location. The apparatus comprises a 
reservoir for the purified water., at least one 
housing mounted within the reservoir, a water 
purification module within the housing, an im- 
pure water inlet to the housing, a purified 

20 water outlet from the housing to empty into 
the reservoir, and a residual impure water out- 
let from the housing leading to a drain. 

The water purification module is preferably 
preceded in the housing by a prefitoer to ini- 

25 tiaily fitter out any suspended impurities, and 
an activated charcoal filter element is prefera- 
bly positioned on or associated with the 
purified water outlet to remove any taste or 
odour in die purified water not removed in 

30 the previous treatment. The water purifier car- 
tridge utilises an osmotic membrane with a re- 
verse osmotic action to separate impure water 
into a purified stream and a residual of in- 
creased impurity contenr. 

35 In a preferred embodiment of the present 
invention the impure water outlet provides a 
back pressure for the housing to assist in the 
reverse osmosis action. The back pressure is 
provided at the concentrated impure water 

40 outlet through the use of a filter screen and 
outlet connector assembly having a capillary 
tube which extends from the connector to and 
drains in a standpipe. 
The water conditioning apparatus may have 

45 a primary reservoir storing the treated purified 
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water and a second reservoir mmint^ wtdrin 
the primary reservoir for the cooing and stor- 
age of purified water to be dispensed from 
a separate faucet as cottd wafer for drinking. 
The water in die primary reservoir is then used 50 
for cooking or other uses not requiring the 
water to be chatted. The second reservoir is 
(farmed of a thermal insulation material to re- 
uce the heat transfer between the two reser- 
voirs. 55 

The water in the chified water reservoir may 
be chilled by a thearnoetarie cooler. The ther- 
imoelectxttc cooler includes a heat conductor ex- 
tending irfio the reservoir and into the purified 
waiter therein. A thermoelectric module is 60 
mounted in the top of the res e rvoir sandwiched 
between a heat sink contacting the heat con- 
ductor and a heat exchanger which functions 
to draw heat away ton the box side of the 
module and thus cool the module. The heat 65 
exchanger employs die concentrated waste 
scream emanating from the waiter purified car- 
tridge prior to draining into a standpipe. 

An embodiment of the invention wall now 
be described with reference tx> the accompany- 70 
ing dra w ings . ■ 

In the drawings: 

Figure 1 is a front elevational view with 
a portion of the cover and reservoir broken 
away to show a water conditioner assembly ac- 75 
cording to the present invention with a single 
purifying housing or cartridge and a thermo- 
electric water cooler; 

Figure 2 is an enlarged fragmentary vertical 
cross sectional view of the water conditioner BO 
assembly taken on the irregular line 2—2 of 
Figure 1 and showing the prefiker and char- 
coal filters of the purifier housing or cartridge 
and the fines for the purified water and con- 
centrated impure water going to the reservoir 85 
and drain as normally occuring where the ther- 
modectric cooler is not present; 

Figure 3 is a vertical cross sectional view 
of the apparatus taken on the line 3—3 of 
Figure 1 showing the normal connection of the 90 
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concentrated impure water fine to the drain 
standpipe where the thermoelecGfc cooler is 
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Hgure 4 is a top plan view of a heate*- 
ehanger utilized in the thennoeledtnc cooler 

as shown in Eg. 1; # 

Kgure 5 is a vertical cross seasonal view 
of the heat exchanger taken on the Ene 5—5 
of Kg. 4 as well as showing the tfcomoelectnc 
module and heat conducting members in the 
top wall of the chilled water reservoir; 

FSgure 6 is a schematic showing of the elec- 
trical circuit for the thermoeilecmc module. 

Referring more parrictdariy to the disclosure 
in the drawings wherein is drown an fflutftfa- 
tive embodiment of the present invention. Fig. 
1 discloses a water conditioning and pu rifying 
apparatus 10 having a primary purified water 
reservoir 11 dosed by a cover 12. The reser- 
voir 11 receives one or two water purifier umts 
13 (only one being &own), each having a two- 
part housing 14 which is Joined at the center 
by flanges 15 retained together by suitable se- 
curing means such as the nuts and bolts 16; 
a sealing gasket (not shown) being provided 
between the flanges. - 

A source of raw impure water 17 to be 
treated and contaming undesirable dissolved or 
undissolved sofids passes through a suitable 
chemical feeder 18 supplying sufficient chemi- 
cal to the water to contrail the pH thereof to 
an optimum level of approximately 5. 0; be^ 
cause above and below tins level the useful 
life of the membrane decreases. Thus, chemi- 
cal treatment of the water, normally with an 
addulent, modifies the pH thereof to a level 
which wffl yield an extended useful membrane 
life. The pretreatment feeder can also be used 
for feeding chemicals such as biological growth 
Snfaibitors or other chemicals which wiH alter 
the membrane environment to render it less 
destructive to the reverse osmosis mem brane . 
The water passes through the conduit 19 torn 
the feeder 18 to an inlet 21 connected to an 
inlet fitting 22 (Fig. 2) of the casing 14. 

The casing 14 is formed of two substantially 
identical parts or sections 23,23, each having 
a generally cylindrical portion 24 with an ax- 
iaily offset passage 25 opening into the cylin- 
drical portions 24 adjacent the flange 15 (Kg. 
2). An axially offset inlet port 26 in the fitting 
22 opens into a chamber 27 at the lower end 
of the lower cylindrical portion 24. Located 
within the chamber 27 of the casing is a cylin- 
drical filter 28 having a central hollow passage 
or chamber 29; the filter being spaced from 
the interior wall of the chamber 27 to provide 
an annular chamber or space 31 therearound. 

The filter 28 is positioned between a filter 
support 32 resting on a central projection 33 
in the bottom of chamber 27 and an upper 
plate 34 having an O-iing seal and resting on 
a shoulder 35 fonned in the casing 14. Hie 
upper plate 34 has a central recess 36 for one 
end of a module to be later described with 



a central depending projection 37 eriendmg 
down to and received in a recess 38 in the 
support 32. The upper recess 36 includes one 
or more passages 39 communicating warn ttie 
chamber 29 wSmin the filter 28. Hie chamber 70 
27 is further provided with areuately spaced 
ribs 41 in the side wall thereof fanning spaced 
passages communicating between the annular 
chamber 31 and the inlet port 26 around the ^ 
filter support 32. _ 

Within the elongated cylindrical portio n 24 
of the casing 14 is a reverse osmosis membane 
module 42 having a lower seal 43 in th e lower 
portion 23; which module includes a central 
module stem 44 extending from the module w 
into the recess 36. The opposite end of the 
s^ tn 44 extends through a central opening m 
an upper support plate 45 which is sealed in 
the upper portion 23 by O-ring 46. The sup- 
part pkte 45 is also positioned against a 03 
shoulder 47 in the upper portion 23 and a 
Moulder 48 on the stem 44 cooperates with 
a complementary shoulder in the plate 45. 

The stem 44 extends into and tea mmates 
in an opening 49 in a lower membrane support w 
51 for a mseropotous membrane 52 ntfliz e d 
for the filtering of bacteria present in the 
water. An upper membrane suoport 53 has a 
central projection 54 c onta ini n g a central pas- _ 
sage 55 which is in cxmununfcation (not shown) so 
with a charcoal filtering medium 57 having 
a lower ffier support 56. An upper filter sup- 
port 58 abuts a central pacojedtion 59 on the 
end wall 61 of the upper portion 23. A phua- 
Bty of passages 62 are located in the lower AW 
filter support 56, and the wall of the portion 
23 is provided with ribs (jmdieated by the bro- 
ken lines) 63 extending axially upwards from 
the shoulder 47, thus forming passages extend- 
ing from an annular space 64 at the exterior 105 
of the charcoal filter 57 around the upper sop- 
pout 58, and to a space formed between the 
support 58 and the end waU 61, which space 
thus communicates via filter 57 with space 55. 
An axially offset outlet passage 65 c onrn mm - HO 
cates with the last mentioned space and with 
a fitting for the outlet conduit 66. 

The reverse osmosis module 42 consists of 
a spirally wound semi-permeable membrane 
which permits the solvent phase of a solution 115 
to flow through it at a higher rate than the 
solute when an applied pressure deferential is 
in excess of the osmotic pressure of the solu- 
tion. The purified water or solvent in the mo- 
dule flows to and into the outlet tube or stem 120 
44 leading to the opening 49 in the lower 
membrane support 51, through the rmaopor- 
ous mm*™*™ 52 and the charcoal filter 57, 
around the upper filter support 58 and out 
the outlet passage 65 to die conduit 66. Hie 125 
impure water which is not purified becomes 
more concentrated in mineral content and pas- 
sages longitudinally outward through the mo- 
dule 42 to the exterior thereof and enters the 
offset toiigtodmal passage 25 extending along 130 
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the exterior of the casing 14 through an open- 
jag 67 formed intennedfeiice lie ends of the 
joined cylindrical portions 24. 
The ^ lower end of passage 25 in lower por- 

D ton 24 is plugged or capped by tire cap 68, 
and die upper end of passage 25 in upper por- 
tion 24 is capped with a cap 69 forming an 
adapter for a capilliary drain tube 74 A 
generally conical screen 71 is posi- 

w Honed in the passage 25 by a 
resilient plug 72 thereabove having a 
central passage 73 to receive the end of the 
capSflary tube 74. The capnllaiy tubing may 
be foamed of plastics material or stainless 
steel; however, if the water contains iron, a 
stainless steel tube is preferred as the waiter 
containing the iron tends to coat and dog a 
Pasties material capillary tubing with predpi- 
rated iron. 

1 ^ ater ttto&s the apparatus under a suitable 
pressure and at a preferred pH level. The con- 
trol of the pH range has been found necessary, 
^ previously stated, to reduce the cellulose 
acetate hydrolysis rate of the reverse osmosis 
membrane and hence to prolong the life of 
the membrane. As the reverse osmosis opera- 
tion occurs only when the applied pressure is 
in excess of the osmosis pressure of the solu- 
tron, the capfflary tubing 74 provides a 

^ sufficient flow resarocfan so that the quantity 
of impure concentrate is regtxlated and also 
that the pressure exerted by the incoming im- 
pure water is preserved to promote the reverse 
osmosis action in the module; 

35 ^ftong as the module fe operative and im- 
perforate, no bacteria present in the impure 
water can pass through the membrane 
to be present in the purified water 
stream; however, the microoorous mem- 

40 brarre or filter 52 is positioned to stop any 
bacteria coming out of the reverse osmosis mo- 
dule 42; the baterfa stopping the flow of water 
by plugging the filter 52. The purified bac- 
to^ree water passes through the charcoal 
^ 10 remove any remaining taste or odor 
from die water prior to tiffing the reservoir 
II. The consumer obtains the purified water 
when required by means of the faucet or soigot 
75. A dnfin stane^dpe 76 is provided at the 

50 rear of the reservoir 11 into which the drain 
capillary tubing 74 extends. 

As more clearly seen in Fig. 3, the drain 
standpipe 76 is formed in a central vertically 
arranged recess 77 in the rear wall of the reser- 

55 yorr 11, the recess having a top wall or weir 
OP^S 79 providing an overflow 
connection for the reservoir leading to the 
standee. The capillary tubing 74 would nor- 

*n ^ofT? th f ou 8 h ** °P enin S in the top 
60 wall 81 closing the reservoir 11 into the stand- 
pipe. A drain fitting 82 receiving flow from 
the standpipe 76 terminating thereabove leads 
toa drain pipe 83 from the apparatus 10. Also, 
the purified water conduit 66 nonnaily extends 
05 downward through the wall 81 into the reser- 



voir 11 to terminate adjacent the bottom there- 
of (see Hg. 2). 

As seen in Hg. 1, an additional re ser vo i r 
84 can be removably secured wMnn the main 
reservoir 11 in the posfithm which normally is 70 
utilised for a second reverse osmosis cartridge 
unk 13. TMs reservoir 84 is preferably formed 
of a thermal insulating material such as 
"Styrofoam' or (Trade Mask) or polyurethane 
foam and is cemented to a cover 85 therefor. 75 
The reservoir 84 and cover 85 can be bolted 
to the top wail 81 for the reservoir or cement- 
ed thereto. The reservoir 84 indkrdes an open- 
ing 86 receiving the end of the purified water 
conduit 66 and also forming an overflow open- 80 
ing for the reservoir, so that the cold water 
reservoir 84 is initially filled and then 
the overflow fills the main reservoir 11. 

A coM waiter outlet conduit 87 extends from 
a suitable fitting 88 in the bdrtom of the reser- 85 
voir 84 to a second faucet or spigot 89 mount- 
ed either in the front wall of the reservoir 
11 as shown or mounted in the plugged fitting 
91 of the reservoir 11 as shown or mounted 
in the plugged fitting 91 in the bottom of the 90 
raservofir (see Figs. 1 and 2); the faucet 89 
preferably utilizing a lift plate 92 to actuate 
the valve therein. The opening 86 is located 
in the upper rear section of the reservoir 84 
and the ffttnng 88 is located at the lower front 95 
portion of the reservoir 11 to permit mount 
of the unit 10 in either the horizontal or verti- 
cal position. When in a horizontal position, the 
cold waiter faucet 89 would be mounted in 
the position of the ambient temperature water 100 
spigot 75 and vice-versa. 

Wfohin the reservoir 84 (Hg. 1 and 5), a 
generaly U-*haped heat conductor 93 is 
mounted at its connecting portion 94 to a heat 
sink 95 embedded in the foam places forming 105 
the cover 85. The heat conductor 93 is 
formed off a high heat conducting material, 
such as copper or dumSmurn, and the legs ex- 
tend downwardly to adjacent the bottom of 
the reservoir 84. The heat sink 95 is also 110 
formed of a high heat conductive material, 
arch as copper, and abuts one side of a plura- 
lity of thermoelectric modules 96 connected in 
series and having a hot side 98 and a cold 
side 97 abutting the heat sink 95. The hot 115 
side 98 abuts the heat corrductrve housing 101 
of the heat exchanger 99. 

As is well known in the art, a thermoelectric 
module as used herein comprises a junction 
of dfosrmEbr therrnoefcetric elements common- 120 
ly known as "N" and "P* maleriafe. A current 
flowang from an "N" material to a "P" mat- 
ernal causes heat to be absorbed at the junction 
of the elements; while conversely current flow- 
ing in the opposite direction from a "P" mat- 125 
ewal to an "N" material causes heat to be dis- 
sipated at the junction. 

^The heat exchanger 99 has a cover 102 suit- 
ably sealed onto the housing 101 by a ring 
sefafingrneans or gasket 103 and has a tangen- 130 
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tial inlet 104 (Fig. 4) connected te >and wcerv 
S me drain capillary tubing 74 from the re- 
vise osmosis module 42 aid a ©ngentiai out- 
let 105 on the opposite side (Figs. 4 and 5) 
5 with tubing 106 leading from die oudtttolM 
SWdWe 76 (Rg. 1). Mounted da^J 
above the heat exchanger 99 on thereseryon- 
11 as close as possibie to die heat ewSranger 
is a power supi%107 which is shown schema- 
10 ticaUy in Hg. 6. . . r 

A ping 108 connects to a somas of A. u 
power ill the leads 109, 111 <^**S m £ 
dTpower supply 1OT fiorid^ ihermoeto 
Module. Leadl09 is corrected to the pmnary 
15 warding of transformer m with a Jeadtae 
113 from the primary wmding of die ttms- 
former to a low tsmpa^ a^off sm^ 
114. In series with sb^A 114, which «teted 
adjacent die heat sink 95, b a mgh «mpera- 
20 Se cut-off sw&ch 115 h^^^fj^ 
heat exchanger 99 and connected to the other 
3 111 from the plug 108. Both diehigh.tem- 
perature and low temperature cnt^swrtche 

115 and 114, respectively, are ifflfized to dis- 
25 connect the power to the transformer 112 in 
25 SeW ofehher excessive temperature oo- 

curring at the heat exchanger for reasonssu^ 
as failure of concentrate water flow or be«we 
an icing condition is enajuntered at die heat 

30 ^e center tapped st^dary wirrding of the 
transformer 112 is connected through a leaa 

116 to a filter choke 117 whKh is, m torn, 
connected by lead 118 to the thermoelecmc 

35 modules 96. The modules 96 are «nnerted 
by leads 119 to rectifier diodes 121, with leads 
122 from the diodes 121 » the secondary 
Grinding of the transformer 112. Ifef arrange- 
ffl e«7mvides DC power for the thermode^ 

40 trie modules. As the transformer 112, dir&e 
U7 and diodes 121 are closely adjacent die 
top of die heat exchanger 99, they are also 

cooled thereby. Mtmm A. 

In operation, the concentrate water from toe 

45 drain tubing 74 flows through die heat a- 
changer 99 » draw heat from and rood the 
hot side 98 of the tfaermoelecdsc modules to. 
As current is flowing through die modules, the 
temperature differential is mamtamed causing 

50 a decrease in <the temperature of the cold sme 
97 of the modules which results in a drawing 
or extracting of the heat from the water in 
the reservoir «4 through the heat conductor 
93 and heat sink 95. The enure reservoir 84 

55 and cover 85 can be bounded on bothadesby 
a medically safe rigid matenal 123 to reran 
me purity of the water therein and so. the mam 

re S r the 1 'ambient water spigot 75 and the 
60 cold water faucet 89 are of commercially avail- 
able design; the faucet 89 having the lift plate 
92 actuating a valve within the faucet to dis- 
pense cold water. 
WHAT I CLAIM IS:— 
65 1. A Water cxmdMoning apparatus to pro- 



vide purified water, comprising a reservoir for 
the purified water, at least one bxmiaga^r 
ed within the reservoir,, a wtrttr pm^an 
module Within the housing, an : impure water 
Met to the housing a panned water outlet 
from the housing to empty into die reservoir, 
and a residual impure water outlet from the 

housing leading » a draan. 

2~A water conditioning apparatus as set 
forth in claim 1, including a capaflary tube 
extending between the residual impure water 
outiet and the drain, a resffient Pj^ceCTmg 
one end of the capffiary tubeand befog pesa- 
tinned in the unpure water water, and a filter 
screen in the outiat ' 

3 A water contEtaomng apparatus as set 
form in claim 1 or 2,^da^&^am the 
houdng upstream of the module to fitter the 
incoming impure water, and a charcoal 
filter in die betnang downstream of the. modnte 
and comnmmoating with the punfied water 
outlet and filtering the purified water 
from the morMe. 

4 A water condManSng apparwus as set 
forth in data 1, 2 or 3 tatodim .jajpgot 
oonmiunicating with the reservoir adjacent me 

bottom tJrctcof* . 

5. A water oonditiomng apparatus as set 
forth in rferfm 2, or in otaim 2 together with 
data 3 or 4 including a drain standpipe m 
a recess at the exterior off the reservoir and 
an overflow opening in the «servofrcramrum- 
cating with the standpdpe, the capillary tube 
oonunuuicating with and emptying into die 
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6 *A* water condMoning apparatus as set 
forth in any one of claims 1 to 5, including 
a chemical feeder communicating whhthe un- 
pure water intet upstream of the housing for 
feeding chemicals into the impure water. 

7 A water conditioning apparatus as set 
forth in any one of claims 1 to 6, includma 
a cold waiter reservoir removably mourrted 
within the first mentioned reservofr, teooW 
water reservoir Waving an inlet and overflow 
opening therein, the purified water outlet of 
the housing communicating wtfh die opening 
for effing the cold water reservoir, an outlet 
from the coM water reservoir communtating 
with a spigot for dispensing cdM water jnd 
means to cool the water m the coM water 

8. A water conifitfomng apparaltas as set 
forth in (Max 7, in wfoich the mearo to cool 
the waiter in tire cold water reservoir includes 
a heat conductor extemfing in» wate in 
the coM water reservoir, a rihirality <*tner- 
moeieotric modules drawing tiie heat from the 
heat conductor and a fceat esdianger drawing 
the heal from the hot side of the modules. 

9. A water conditioning apparatus as set 
forth in claim 2 together with claim 8 3 inwhidi 
the capaMary tubing from the inrpure water 
dram ouJfet is connected to the Met ; of the 
heat exchanger and a tube extends ton the 
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outlet of the heat exchanger and empties into 
die drain. 

10. A water conditioning apparatus as set 
forth in claim 8 or 9, inchwfing a power supply 
for the thermoelectric modules comprising a 
power source, a transformer having a primary 
winding, a high temperature cut-off swatch and 
a low temperature cut-off switch connected in 
series with the primary winding, a secondary 
warning on the transformer, a choke and 
diodes the secondary winding, choke and 
diodes being connected in series with the 
thennoelectric modules. 

11. A water oomfitioning apparatus as set 
form in claim 10, in which a heat sink is posi- 
tioned between the heat conductor and the 
thermoelectric modules, the low temperature 
cutoff switch being positioned adjacent to the 
heat sdnk^ and the high temperature cut-off 
switch being positioned adjacent to the heat 



12. A water condemning apparatus as set 



forth in any one of claims 1 to 11 indmdtng 
a mieroporous membrane positioned in the 
housing downstream of the waiter praiffertaon 25 
module to fitter out any bacteria present in 
the waiter. 

13. A water contikSoning apparatus as set 
forth in any one of claims 1 to 12, in which 

the housing includes a pair of casing halves 30 
joined together, each half having a cylindrical 
portion and an axiafHy offset longitudSnafly ex- 
tending drain passage communicating with the 
cylindrical portion intermediate the ends of the 
casing. 35 

14. Water conditioning apparatus substan- 
tially as hereinbefore described with reference 
to the accompanying drawings. 

REDDIE & GROSE, 
Agents for the AppEcams, 
6, Bream's Buildings, 
London E.C.4. 
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